Introduction
Let D C R 3 be any polyhedron area and x, y be points from R 3 -D. We say that x, y are in the deep darkness in relation to area D, if a line segment joining these points intersects the area D, i.e, [xy] fl D ^ 0.
We denote by Wt the Wiener process outside of the area D. Let further 7 XJ , be the shortest path of this process from x to y and not contain the so called semi-darkness zones which will be dealt with hereinafter. In [1] the cases were considered, where only one shortest path j xy of the Wiener process exists from x to y with refraction on the edges of the area D. It was shown that in this case for the density functions p^(t, x, y) of Wiener process (the sign "+" is used in the case of reflection process, the sign "-" in the case of absorption process) with the boundary Neumann conditions, if t -• 0, we have the approximation
p± (t, x, y) «
• t> K± " * exp ^ , where h + = jn (n -the number of edges of the area D intersected by the path 7xy)> h~ = inj -f «2 + |ri3 (ni -the number of edges of the solid angles of the area D intersected by the path 7 xy , while there are no other common points with the faces of angle, 712 -the number of edges of the solid angles of the area D such that the path f xy belongs to only one face of the angle, 713 -the number of edges of the solid angles of the area D such that the path ~y xy belongs to two faces of the angle), A'^ -the coefficient depending on the path f xy only, p -the length of the path j xy .
The formula above means that each edge which intersects the shortest path 7xy has an influence on the value of the power of the variable t in the density function In this paper we consider the cases when the shortest path f xy from x to y of the process w t does not refract on at least one edge of the area D. The line segment of ~y xy such that one end point belongs to the edge of the area D and it is not a point of the refraction is said to be semi-darkness segment. The neighbourhood of such segment is said to be semi-darkness zone. The semi-darkness zones can be (like as in R 2 , see [2] ) at the beginning, at the end or inside the path 7 zy (see Fig. 1,2,3,4) . We also say that such an edge on which the path 7 xy has no refraction is the semi-darkness edge. Proof. We consider three cases. Case 1. Let the semi-darkness appear at the beginning (at the end) of the shortest path ~y xy = xOAy of the process w t € R 3 -D, where [xO\ is a segment of the semi-darkness (the point 0 is not a vertex of the broken line xOA'y) and points x,y are in the deep darkness of thè area D (see Fig. 1 ). Let and be acute angles between the path -y xy and the edges OB and AA', respectively. To simplify the calculuses we suppose that the solid angle with the edge OB is right and one with the edge AA' is equal to a, where 0 < Q < 7T.
The main
We denote by |7 xy | the length of the path 7 xy , i.e.,
We introduce rectangular coordinate system where 0z\zi and OZ2Z3 are the faces of the solid angle with the edge OB. We take any point ^ = (21,0, z 3 ) of the plane Oziz 3 , where z x € (-00, +00), z 3 e (0, +00), and write the Chapman-Kolmogoroff equation
where P x is a transition probability of the process w t at time r 6 s + ds, s < t, from the point x. We may resolve the process w t from point x to point 2 into the sum of two components: the one-dimensional one from x to x' parallel to the Oz3-axis and the two-dimensional one from x' to z in the plane 0z\zi.
Using the results of [3] , we get
From Lemma 2 and Remark in the proof of Theorem 1 from [1] we have,
where
is get from Formula (5 + ) of [4] by taking (f> = 2ir -a, 7 = 0. To simplify the calculations we rotate clockwise the coordinate system OZ1Z2Z3 about 0^3-axis through the angle tt + ($1 -and translate this system in parallel by vector [6sin ¿sin Then the new coordinates of the point z are
Now we have
When this is substituted into formula for p^, we have
2(t -s)
Using the Maclaurin expansion, we see that the function 
If we substitute (2) and (4) into (1), taking s = ut, 0 < u < 1, ds = tdu, we get 
Note that the function
has a minimum at the point z\ = z 3 = 0 (see Fig. 1 ). Then evaluating the interval with respect to z\ and z 3 , and using the Laplace method, we can Using now Theorem 2 from [1] for the edge AA' only ( Fig. 1) , we get that the exponent of variable t of the function p^ is equal to h + -| = | -| = -1, and of the function is equal to h~ -| = 1 -| = -which establishes (7) and (8). So, these exponents are independent of the existing edge of the semi-darkness at the beginning (and the end) of the shortest path *yxy.
We also get (see the formulas (7), (8)) that the density function is independent of the angle between the path 7rj/ and the edge of semi-darkness.
Case 2A. Assume now that the shortest path -yxy intersects only two edges of the semi-darkness of the area D (see Fig. 2 ), and does not intersect other edges of the area D nor does it include other edges of that area.
In Fig. 2 Case 2B. Let the shortest path -y xy intersect two outside edges of the semi-darkness only and include one edge of the area D (the edge AB in Fig.3) .
In the further calculations we assume that all the solid angles are right. We introduce the rectangular coordinate systems AZIZ 2 Fig. 4 be that of semi-darkness at the beginning of the shortest path 7 xy and [BC] the semi-darkness segment inside this path. Let D = L>i U D 2 , D = £>i U Di U £>3 (Fig. 4) . We see that, if the points x,y are fixed, we have (11) p^{t,x,y) < p~p(t, x, y) < p±(t,x,y),
p~(t, x, y) < p~(t, x, y) < p^t, x, y).
From (7) and (11) In the case when the shortest path 7 xy intersects more then one semidarkness zone the proof reduces to the results of Case 1, 2A and 2B and to the inequalities (11), (12).
Concluding our considerations let us notice that we may prove along the same lines analogous theorem in case when D is not polyhedron area. We announce this theorem without proof. 
